Xylem-specific expression of wound-inducible rice peroxidase genes in transgenic plants.
A peroxidase gene, poxA, was isolated from a rice (Oryza sativa L.) genomic library. The gene consists of four exons whose combined sequences were identical to that of the prxRPA mRNA whose levels were dramatically stimulated by wounding as well as by treatment of rice shoots with ethephon or UV irradiation [H. Ito, F. Kimizuka, A. Ohbayashi, H. Matsui, M. Honma, A. Shinmyo, Y. Ohashi, A.B. Caplan, R.L. Rodriguez, Molecular cloning and characterization of two complementary DNAs encoding putative peroxidases from rice (Oryza sativa L.) shoots, Plant Cell Rep. 13 (1994) 361-366]. The temporal and spatial expression properties of the poxA gene promoter as well as that from a second related peroxidase gene, poxN, were analyzed in transgenic tobacco and rice plants using the uidA gene as a reporter. In transgenic tobacco, UV- and wound-responsive cis-elements were located within 144 bp from the translational start codon of the poxA gene. The poxN promoter, however, was inactive in the heterologous host as no significant GUS activity was evident. On the other hand, chimeric uidA genes containing 2.2 kb of the poxA promoter or 1.4 kb of poxN promoter were active in transgenic rice plants. Both peroxidase promoters directed GUS activities in a spatial and tissue specific manner coincident with the expression patterns exhibited by their mRNAs. Histochemical analysis of transgenic rice plants showed that both peroxidase genes are expressed in the vascular bundles of the shoot apex and lamina joint, and in xylem-parenchyma cells of the leaf blade and sheath.